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This listing of claims will replace all prior versions and listings of claims in t lis 
application. 

Listing of Claims: 

Claim 1. (Original) A composition for electromagnetic energy-controlled 
generation and release of a gas comprising: 

an energy-activated catalyst capable of being activated by 
electromagnetic energy, and 

a solid or a solids-containing suspension containing anions capable Df 
being oxidized or reacted to generate at least one gas, 
the composition, when exposed to electromagnetic energy, being capable cf 
generating and releasing the gas after activation of the catalyst and oxidaticn or 
reaction of the anions. 

Claim 2. (Original) The composition of claim 1 wherein the solid Is a salt, a i 
inert material, a polyelectrolyte, a solid electrolyte, or a solid solution. 

Claim 3. (Original) The composition of claim 1 wherein the solids-containrn.j 
suspension is an emulsion or a dispersion. 

Claim 4. (Original) The composition of claim 1 wherein the catalyst is seleced 
from the group consisting of a metal oxide, a metal sulfide, a metal chalcogenite, a 
metal phosphide, a metal arsenide, a non-metallic semiconductor, a polymeric 
semiconductor, a photoactive homopolyanion, and a photoactive heteropolyion. 

Claim 5. (Original) The composition of claim 4 wherein the metal oxide is 
selected from the group consisting of titanium dioxide, zinc oxide, tungsten trioxide. 
ruthenium dioxide. Iridium dioxide, tin dioxide, strontium titanate. barium titanate, 
tantalum oxide, calcium titanate, iron (III) oxide, molybdenum trioxide. niobium 

-2- 



PMX 3f14* RinrO AT 12110/2004 7:33:36 PM [Eastern Standard Time] ' SVR:USPT0{FXRF-1/3 ' DNIS:872S306 ' CSID:3142314342« DURATION (inm-$s):03H50 



DEC- 1O-2004.fr I Q6:33 PM SENNIGER POWERS 



FAX NO. 3142314342 



P. 04 



BTE C 9643 
PATENT 

pentoxide, mdium trioxide, cadmium oxide, hafnium oxide, zirconium oxide, manijanese 
dioxide, copper oxide, vanadium pentoxide, chromium trioxide, yttrium trioxide, s Iver 
oxide, and Ti^r^^Oz wherein x is between 0 and 1; the metal sulfide is cadmium sulfide, 
zinc sulfide. Indium sulfide, copper sulfide, tungsten disulfide, bismuth trisulfide, or zinc 
cadmium disulfide; the metal chalcogenite is zinc selenlde, cadmium selenide, in JIum 
selenide, tungsten selenide, or cadmium telluride; the metal phosphide is indium 
phosphide; the metal arsenide is gallium arsenide; the non-metallic semiconductor is 
silicon, silicon carbide, diamond, gennanlum, gemianium dioxide, or germanium 
telluride; the polymeric semiconductor is polyacetylene; the photoactive homopolyanlon 
is WioOaj^-; and the photoactive heteropolyion is XMuO^q " orXaMiaOgg"^ wherein < is Bl, 
Si, Ge, P or As, M is Mo or W, and n is an integer from 1 to 12. 

Claim 6. (Previously Amended) The composition of claim 1 wherein the anions 
are selected from the group consisting of chlorite, bisulfite, sulfite, hydrosulfide, sulfide, 
hypochlorite, cyanide, bicarbonate, carbonate, peroxide and nitrite. 

Claim 7. (Original) The composition of claim 1 wherein the gas is selected from 
the group consisting of chlorine dioxide, sulfur dioxide, hydrogen sulfide, chlorine, 
dichlorine monoxide, hydrocyanic acid, carbon dioxide, nitrogen dioxide, nitric oxice. 
nitrous oxide and ozone. 

Claim 8. (Original) A composition for electromagnetic energy-controlled 
generation and release of a gas comprising: 

an energy-activated catalyst capable of being activated by 
electromagnetic energy, and 

anions capable of being oxidized or reacted to generate at least one 335 
selected from the group consisting of chlorine dioxide, carbon dioxide, sulfu." 
dioxide, hydrogen sulfide, dichlorine monoxide, hydrocyanic acid, nitrogen 
dioxide, nitric oxide, nitrous oxide, and ozone. 
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the composition, when exposed to electromagnetic energy, being capable c f 
generating and releasing the gas after activation of the catalyst and oxidatltm or 
reaction of the anions. 

Claim 9. (Original) The composition of claim 8 wherein the catalyst is sele< ited 
from the group consisting of a metal oxide, a metal sulfide, a metal chalcogenite, £ 
metal phosphide, a metal arsenide, a non-metallic semiconductor, a polymeric 
semiconductor, a photoactive homopolyanion, and a photoactive heteropolyion. 

Claim 10. (Original) The composition of claim 9 wherein the metal oxide is 
selected from the group consisting of titanium dioxide, zinc oxide, tungsten trioxide, 
ruthenium dioxide, iridium dioxide, tin dioxide, strontium titanate, barium titanate, 
tantalum oxide, calcium titanate, iron (III) oxide, molybdenum trioxide. niobium 
pentoxide. Indium trioxide. cadmium oxide, hafnium oxide, zirconium oxide, manganese 
dioxide, copper oxide, vanadium pentoxide, chromium trioxide, yttrium trioxide, silv>r 
oxide, and Ti^r,^02 wherein x is between 0 and 1; the metal sulfide is cadmium sulfide, 
zinc sulfide, indium sulfide, copper sulfide, tungsten disulfide, bismuth trisulfide, or dnc 
cadmium disulfide; the metal chalcogenite is zinc selenide, cadmium selenide, indium 
selenide, tungsten selenide, or cadmium telluride; the metal phosphide is indium 
phosphide; the metal arsenide is gallium arsenide; the non-metallic semiconductor s 
silicon, silicon carbide, diamond, germanium, germanium dioxide, or germanium 
telluride; the polymeric semiconductor is polyacetylene; the photoactive homopolya lion 
Is WioOja-*-; and the photoactive heteropolyion is XM^i^^'" or XjM^aOaj'' wherein x Is Bi. 
Si. Ge. P or As. M is Mo or W, and n is an integer from 1 to 12. 

Claim 11. (Original) A composition for electromagnetic energy-controlled 
generation and release of at least one gas comprising: 

an energy-activated catalyst capable of being activated by 
electromagnetic energy; and 
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Chlorite, nitrite, or peroxide anions; 
the composition, when exposed to electromagnetic energy, being capable of 
generating and releasing chlorine dioxide, a nitrogen oxide, or ozone after 
activation of the catalyst and oxidation or reaction of the anions. 

Claims 12-37. (Withdrawn) 

Claim 38. (Original) A composition for photo-controlled generation and re ease 
of at least one gas comprising: 

a photocatalyst capable of being activated by light, and 
a solid or a solids-containing suspension containing anions capable of 
photo-oxidlzing or reacting to generate at least one gas, 
the composition, when exposed to light, being capable of generating and 
releasing the gas after activation of the photocatalyst and photo-oxidation i >r 
reaction of the anions. 

Claim 39. (Original) The composition of daim 38 wherein the solid is a sa t, an 
inert material, a poiyelectrolyte, a solid electrolyte, or a solid solution. 

Claim 40- (Original) The composition of claim 38 wherein the solids-conta ning 
suspension is an emulsion or a dispersion. 

Claim 41 . (Original) The composition of claim 38 wherein the photocatalys t is 
selected from the group consisting of a metal oxide, a metal sulfide, a metal 
chalcogenite. a metal phosphide, a metal arsenide, a non-metallic semiconductor, a 
polymeric semiconductor, a photoactive homopolyanion. and a photoactive 
heteropolyion. 
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Claim 42. (Original) The composition of claim 41 wherein the metal oxide is 
selected from the group consisting of titanium dioxide, zinc oxide, tungsten trioxid« . 
ruthenium dioxide, iridium dioxide, tin dioxide, strontium titanate, barium titanate, 
tantalum oxide, calcium titanate. iron (III) oxide, molybdenum trioxide, niobium 
pentoxide, indium trioxide, cadmium oxide, hafnium oxide, zirconium oxide. mang.i nese 
dioxide, copper oxide, vanadium pentoxide, chromium trioxide, yttrium trioxide, silver 
oxide, and Ti^Zr^^Oj wherein x is between 0 and 1; the metal sulfide is cadmium sulfide, 
zinc sulfide, indium sulfide, copper sulfide, tungsten disulfide, bismuth trisulfide, or zinc 
cadmium disulfide: the metal chalcogenite is zinc selenide, cadmium selenide, indi jm 
selenide, tungsten selenide, or cadmium tellurlde; the metal phosphide is indium 
phosphide; the metal arsenide is gallium arsenide; the non-metalllc semiconductor is 
silicon, silicon carbide, diamond, gemianium, germanium dioxide, or germanium 
tellurlde; the polymeric semiconductor Is polyacetylene; the photoactive homopoiys nion 
•s WioOaz"^'; and the photoactive heteropolyion isXM,204a-" or XjMiaOej"^ wherein x is Bi, 
SI, Ge, P or As, M Is Mo or W, and n is an integer from 1 to 12. 

Claim 43. (Original) The composition of claim 38 wherein the anions are 
selected from the group consisting of chlorite, bisulfite, sulfite, hydrosulfide, sulfide, 
hypochlorite, cyanide, bicarbonate, carbonate and nitrite. 

Claim 44. (Original) The composition of claim 38 wherein the gas is selecte J 
from the group consisting of chlorine dioxide, sulfur dioxide, hydrogen sulfide, chiorne. 
dichlorine monoxide, hydrocyanic acid, carbon dioxide, nitrogen dioxide, nitric oxide , 
nitrous oxide and ozone. 

Claim 45. (Original) The composition of c|ajm.38 wherein the light is ultraviciet 
light or visible light. 
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Claim 46. (Original) A composition for photo-controlled generation and re ease 
of at least one gas comprising: 

a photocatalyst capable of being activated by light, and 
anions capable of photo-oxidizing or reacting to generate at least on e gas 
selected from the group consisting of chlorine dioxide, carbon dioxide, sulfur 
dioxide, hydrogen sulfide, dichlorine monoxide, hydrocyanic acid, nitrogen 
dioxide, nitric oxide, nitrous oxide and ozone, the composition, when expos sd to 
light, being capable of generating and releasing the gas after activation of t le 
photocatalyst and photo-oxidation or reaction of the anions. 

Claim 47. (Original) The composition of claim 46 wherein the photocatalyst is 
selected from the group consisting of g metal oxide, a metal sulfide, a metal 
chalcogenlte, a metal phosphide, a metal arsenide, a non-metallic semiconductor, a 
polymeric semiconductor, a photoactive homopolyanjon, and a photoactive 
heteropolylon. 

Claim 48. (Original) The composition of claim 47 wherein the metal oxide ii; 
selected from the group consisting of titanium dioxide, zinc oxide, tungsten trioxide, 
mthenium dioxide, iridium dioxide, tin dioxide, strontium titanate, barium titanate, 
tantalum oxide, calcium titanate. iron (III) oxide, molybdenum trioxide, niobium 
pentoxide. Indium trioxide, cadmium oxide, hafnium oxide, zirconium oxide, manganese 
dioxide, copper oxide, vanadium pentoxide, chromium trioxide, yttrium trioxide, silver 
oxide, and Ti^Zri.,02 wherein x Is between 0 and 1 ; the metal sulfide is cadmium su fide, 
zinc sulfide, indium sulfide, copper sulfide, tungsten disulfide, bismuth trisulfide. or .anc 
cadmium disulfide; the metal chalcogenhe is zinc selenlde. cadmium selenide, Indli m 
selenlde, tungsten selenide, or cadmium telluride; the.metal phosphide Is Indium 
phosphide: the metal arsenide is gallium arsenide: the non-metallic semiconductor s 
silicon, silicon carbide, diamond, gennanium, gennanlum dioxide, or gemianium 
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telluride; the polymeric semiconductor is polyacetylene; the photoactive homopoly.jnion 
is WioOaa"^-; and the photoactive heteropolyion is XM^iO^o"* or XJM^fJOez'^ wherein >• is Bl, 
SI, Ge, P or As, M Is Mo or W, and n is an Integer from 1 to 12. 

Claim 49. (Original) The composition of claim 46 wherein the light is ultraviolet 
light or visible light 

Claim 50. (Original) A composition for photo-controlled generation and rel€ ase 
of at least one gas comprising: 

a photocatalyst capable of being activated by light, and 

chlorite, nitrite or peroxide anions, 
the composition, when exposed to light, being capable of generating and 
releasing chlorine dioxide, a nitrogen oxide, or ozone after activation of the 
photocatalyst and photo-oxidation or reaction of the anions. 

Claims 51-78. (Withdrawn) 



PAGE 9m* R(M) AT 12/10/2004 7:33:36 PIVI [Eastern Standard Time]* SVR:USPT0{F)(RF-1/3 * DN^^ 



